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Introduction
Haemoperitoneum secondary to non-traumatic liver
rupture is a rare but potentially fatal condition. It can be
caused by a number of different neoplastic and non-
neoplastic diseases, including primary benign or malignant
tumours of the liver [1–5], peliosis hepatis [6,7], polyarteritis
nodosa [8], systemic lupus erythematosus [9], pre-eclampsia
[10,11] and metastatic carcinoma. We report three patients
with this catastrophic complication of hepatocellular
carcinoma (HCC), one of whom had a second bleed.
Case Outlines
Case 1
A 69-year-old white man with a history of alcohol abuse
was admitted in October 1993 with acute right upper
quadrant abdominal pain and signs of hypovolaemia. On
examination, he was pale, dehydrated, with a tense and dis-
tended abdomen but no signs of external bleeding; blood
pressure was 110/60 mmHg and heart rate 96 bpm. Routine
laboratory tests were as follows: haematocrit (Ht) 28%,
haemoglobin (Hb) 9.3 g/dl, prothrombin time (PT) 80%.
There was no history of trauma. He was admitted to the
intensive care unit (ICU) and submitted to abdominal
ultrasonography, which revealed free peritoneal fluid.
Diagnostic paracentesis revealed blood in the right para-
colic gutter. After transfusion of four units of red cell con-
centrate and haemodynamic stabilisation, a laparotomy
was performed. It revealed a 3-litre haemoperitoneum and
a 5 cm diameter liver tumour which was ulcerated and
haemorrhagic. The tumour occupied segments VII and VIII
and adhered to the diaphragm. Two similar expansive
lesions were observed on the left side of the liver. The liver
was cirrhotic and enlarged. The tumour was partially
resected after being detached from the diaphragm (biseg-
mentectomy of segments VII and VIII). The parenchyma
was then sutured with 3-0 silk sutures. On the 8th postop-
erative day, the patient developed high fever (39°C) and
diffuse abdominal pain. Antibiotics were immediately start-
ed (ampicillin+gentamicin), and he improved within 24
hours. He was discharged 25 days postoperatively in fair
general health. Histology revealed HCC and cirrhosis.
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Case 2
A 66-year-old black man with a history of alcoholism and
liver cirrhosis presented as an emergency in October 1994
with abdominal distension and hypotension. There was no
history of trauma. The haematocrit was 22%, and he had
signs of hypovolaemia. Resuscitation was started with blood
volume replacement. After haemodynamic stabilisation,
the patient was submitted to abdominal ultrasonography
and CT scan, which showed a tumour on the right side of
the liver and free peritoneal fluid (Figure 1). Diagnostic
paracentesis revealed blood in the right paracolic gutter.
On the next day, he was submitted to elective right triseg-
mentectomy. Histopathological examination confirmed the
presence of HCC and cirrhosis (Figure 2). On postopera-
tive day 23, a subphrenic abscess was drained. The patient
was discharged on day 36 in good general health.
After 16 months, he returned to the emergency room
with diffuse abdominal pain but again no history of trauma
and no external bleeding. Physical examination revealed
signs of anaemia and hypovolaemia, with signs of chronic
liver disease and a tense abdomen. Laboratory tests were as
follows: Hb 8.9 g/dl, Ht 26.3%, PT 48%. Abdominal ultra-
sonography suggested the presence of an encapsulated
haematoma in the right subphrenic space. CT showed signs
of previous liver resection; the left side of the liver was
enlarged and contained a heterogeneous lesion which was
neoplastic. There was free fluid around the spleen and
probably around the left hepatic lobe. The patient was sub-
mitted to laparotomy, which revealed a haematoma in the
remaining left liver with a metastatic lesion in segment II;
the bleeding site had been sealed off by the omentum.
Ultrasound-guided liver biopsy revealed diffuse hepatocar-
cinoma metastases on the left side of the liver. The patient
recovered well and was discharged 13 days postoperatively.
Eighteen months later, he died of liver failure secondary to
extensive carcinoma.
Case 3
A 48-year-old white woman with a previous history of viral
hepatitis C and cirrhosis presented in June 1995 with pain,
abdominal distension and hypovolaemic shock. There was
no history of injury. After resuscitation in the ICU, she was
submitted to diagnostic ultrasonography, which revealed a
large amount of intra-abdominal fluid and a lesion in the
right hepatic lobe. Diagnostic paracentesis showed blood in
the peritoneal cavity. Because of haemodynamic instability
in spite of generous blood and fluid resuscitation, emer-
gency laparotomy was performed. There was an ulcerated
bleeding lesion about 10 cm in diameter in the right hepat-
ic lobe. Right hepatectomy was performed with partial
vascular exclusion of the liver. In the immediate postoper-
ative period, she developed hypovolaemic shock with
external bleeding through the abdominal drain and died as
a consequence.
Discussion
In some parts of Asia and Africa, over 10% of HCC
patients present as acute abdominal catastrophes due to
rupture of the tumour [3,12]. However, in Western
countries, haemoperitoneum due to spontaneous rupture of
HCC is a rare event [5,6]. Physicians should always
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Figure 1. Case 1. CT scan showing large mass in the right liver with free fluid
in the right subphrenic space.
Figure 2. Case 2. Section of right hemiliver plus segment IV showing an
ulcerated tumour with haemorrhagic areas. The arrow shows the point of
rupture in the tumour.
consider trauma as a possible cause of haemoperitoneum,
regardless of the absence of any sign of external damage
[13].
Massive abdominal bleeding has also been associated
with other abdominal sites besides the liver [13,14], includ-
ing the spleen, intestine (secondary to the rupture of a
metastatic tumour or leiomyosarcoma) and ovary. In HCC
cases, the clinical findings often include a history of malig-
nancy and/or chronic liver disease. The patients usually
present with severe abdominal pain and massive
haemoperitoneum [4,15]. Hepatic enzymes may be elevated
[15]. Although red cell Tc-99m scintigraphy [16] and CT
can help to identify the source of intra-abdominal bleeding
[5,17,18], these occult malignancies are usually diagnosed
during operation [13] or at autopsy [15,19,20].
The mechanism of hepatic rupture and bleeding may be
attributed to several factors. Both primary and metastatic
tumours can be highly vascular and necrotic [13,15,19] and
therefore prone to intraperitoneal rupture. Factors that
contribute to bleeding may include increased intravascular
pressure secondary to tumour embolus [20], causing intra-
hepatic venous obstruction with shunting of blood [19,21],
and a hyperaemic liver circulation [22] caused by proximi-
ty of vessels to metastatic nodules or primary tumours.
However, direct pressure of the tumour against the capsular
surface of the liver seems the most plausible explanation
[13]. Extensive replacement of liver tissue by tumour
[15,19] together with poor nutrition may reduce coagula-
tion factors and promote haemorrhage [19].
Systemic chemotherapy can lead to considerable
tumour necrosis as well as thrombocytopenia [19]. A sud-
den increase in intra-abdominal pressure resulting from
sneezing, coughing or vomiting may cause rupture of
tumours that are necrotic or hyper-vascular [19,21]. Minor
trauma or iatrogenic damage by needle biopsy or liver pal-
pation should be ruled out before the rupture and
haemoperitoneum are classified as spontaneous [13].
There is some controversy regarding the treatment of
choice in this situation. Bleeding is often difficult to con-
trol, and the mortality rate is high [5]. The available treat-
ment options are merely palliative [13] unless resection is
possible. Surgical treatment includes hepatic wedge resec-
tion or lobectomy, ligation of the bleeding source and
hepatic artery ligation [5,23,24]. Several authors advocate
an aggressive surgical intervention [2,3,24,25] with resec-
tion of the affected liver lobe whenever possible [25].
Unfortunately, only a few patients are suited for this proce-
dure, owing to the presence of cirrhosis or extensive
replacement of liver tissue by tumour [4,26]. Hepatic liga-
tion may stop the bleeding, but it is associated with a high
risk of death from liver failure [24].
Transcatheter arterial embolisation is a therapeutic
alternative to operation that has been used to control the
bleeding resulting from hepatic metastases [27] or rupture of
an HCC [4]. After superselective catheterisation of the
feeding artery to the tumour, a mixture of gelfoam and mit-
omycin C is injected. Steel coils are used in patients with a
shunt between the hepatic artery and the portal vein [4].
The advocates of this method state that the advantage of
embolisation over operation (especially in high risk
patients) is that it allows later treatment of the neoplastic
disease. Operation should only be carried out when hepatic
resection is feasible or when embolisation fails to control
the bleeding. In addition, therapeutic embolisation
decreases mortality rate and hospitalisation time [4].
However, a radiologist with the necessary expertise may not
always be available [26]. Intratumoural injection of
absolute alcohol has also been used to treat haemoperi-
toneum secondary to non-traumatic liver rupture [26],
based on the ability of this substance to destroy HCC under
ultrasonographic control [28] and to stop the bleeding in
oesophageal varices and peptic ulcers [29]. Bleeding stops
owing to a process of tissue dehydration and fixation, fol-
lowed by thrombosis of the vessel [26]. This procedure is
inexpensive and may be performed in any operating thea-
tre. It may be useful when resection or hepatic ligation are
either not possible or ineffective, and when transcatheter
embolisation is not available [26].
The documented survival of patients with non-traumatic
haemoperitoneum is low [23], and the prognosis of patients
with spontaneous rupture of hepatomas is extremely poor
[5,13,15]. The outcome is determined by the stage of both
the neoplastic and the underlying liver disease, the rapidity
of diagnosis, the degree of haemorrhage and the type of
therapy [4].
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